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Abstract

The change of aperture according to the change of optics for squeezing the beam size in the vertical direction at the
collision point and the increase of the bunch current for increasing beam current means a change of the amount of tune
shift. If the tune touches the resonance line and mode coupling occur as a result of a tune shift, it will have an effect such
as a large beam loss and a beam size blow-up. Beam loss in high current accelerators such as SuperKEKB can damage
vacuum equipment and particle detectors. In addition, a beam size blow-up in a collider is an event that must be prevented
because it directly leads to a decrease in luminosity. Understanding the tune shift is very important to avoid the above-

mentioned events and realize stable accelerator operation.
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Figure 1: Loss distribution at interaction region [4].
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Figure 2: Measurement value of bunch length in
SuperKEKB LER.
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Figure 3: LER vertical tune shift versus bunch current.
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Figure 4: Tune spectrum of LER pilot bunch.
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Figure 5: LER Vertical tune shift in case of using low-Z
collimator.
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Figure 6: LER Vertical beam size versus Sum(B * k).
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Figure 7: History of LER vertical tune scan.
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Figure 9: (a) LER Vertical beam size versus vertical tune
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scan, when ¢, was changed.
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